Prevalence of low back pain in older Brazilians: a systematic review with meta-analysis  by Leopoldino, Amanda Aparecida Oliveira et al.
r e v b r a s r e u m a t o l . 2 0 1 6;5 6(3):258–269
w ww.reumato logia .com.br
REVISTA BRASILEIRA DE
REUMATOLOGIA
Review article
Prevalence  of  low  back  pain  in older  Brazilians:
a systematic  review  with  meta-analysis
Amanda Aparecida Oliveira Leopoldinoa,b,∗, Juliano Bergamaschine Mata Dizb,
Vítor Tigre Martinsb, Nicholas Henschkec, Leani Souza Máximo Pereirab,
Rosângela Correa Diasb, Vinícius Cunha Oliveirab
a The George Institute for Global Health, Sydney Medical School, University of Sydney, Sydney, Australia
b Postgraduate Program in Rehabilitation Sciences, Universidade Federal de Minas Gerais, Belo Horizonte, MG, Brazil
c Institute of Public Health, University of Heidelberg, Heidelberg, Germany
a  r  t  i  c  l  e  i  n  f  o
Article history:
Received 22 August 2015
Accepted 29 January 2016
Available online 13 April 2016
Keywords:
Systematic review
Prevalence
Low back pain
Older people
Brazil
a  b  s  t  r  a  c  t
Introduction: Prevalence of low back pain (LBP) is expected to increase worldwide with aging
of  the population but its prevalence in older people is not clear, mainly in developing coun-
tries.
Objective: To estimate the prevalence of LBP in older Brazilians.
Methods: Electronic searches on SciELO, LILACS, MEDLINE, EMBASE and CINAHL, as well as
hand-searching identiﬁed studies investigating prevalence of LBP in older Brazilians aged
60  years or over. Two independent reviewers selected studies fulﬁlling the inclusion criteria,
assessed risk of bias for each included study and extracted relevant data. Meta-analysis
was  conducted when enough homogeneity allowed and the GRADE system was used to
summarize the overall quality of the evidence.
Results: Sixteen studies were included with a total of 28,448 participants. Data from
point- and period-prevalence of LBP were obtained. Meta-analysis was conducted for 13
studies reporting point-prevalence. Pooled point-prevalence of LBP was 25.0% (95% CI
18.0–32.0). Other three studies investigated period-prevalence: one-week prevalence = 15.0%(95%  CI 13.0–18.0); six-month prevalence = 43.0% (95% CI 42.0–44.0); and 12-month preva-
lence = 13.0% (95% CI 11.0–16.0). Sensitivity analyses were performed for point-prevalence
and  exclusion of studies with poorer methodological quality tended to increase the esti-
mated prevalence of LBP.∗ Corresponding author.
E-mail: aoliveiraleopoldino@gmail.com (A.A.O. Leopoldino).
http://dx.doi.org/10.1016/j.rbre.2016.03.011
2255-5021/© 2016 Elsevier Editora Ltda. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
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Conclusion: Moderate-quality evidence showed that at any point in time one in four older
Brazilians suffers from LBP. This was the ﬁrst systematic review investigating nationwide
data on the prevalence of LBP in older people and contributes important clinical and epi-
demiological evidence for policymakers.
© 2016 Elsevier Editora Ltda. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduc¸ão: A prevalência de lombalgia deverá aumentar em todo o mundo com o envelhec-
imento da populac¸ão, mas sua prevalência em idosos não é clara, principalmente em países
em  desenvolvimento.
Objetivo: Estimar a prevalência de lombalgia em idosos brasileiros.
Métodos: Foram feitas buscas eletrônicas nas bases de dados SciELO, LILACS, MEDLINE,
EMBASE e CINAHL, bem como uma busca manual de estudos que investigaram a prevalência
de  lombalgia em idosos brasileiros com 60 anos ou mais. Dois revisores independentes
selecionaram os estudos que atenderam aos critérios de inclusão, avaliaram o risco de viés
de  cada estudo incluído e extraíram os dados relevantes. Foi realizada uma metanálise
quando houve homogeneidade suﬁciente entre os estudos e o sistema GRADE foi usado
para  resumir a qualidade geral das evidências.
Resultados: Foram incluídos 16 estudos originais com um total de 28.448 participantes. Foram
obtidos dados de prevalência pontual e prevalência no período da lombalgia. Foi realizada
metanálise de 13 estudos que reportaram a prevalência pontual. A prevalência pontual agru-
pada  de lombalgia foi de 25,0% (IC 95% 18,0 a 32,0). Outros três estudos investigaram a
prevalência no período: prevalência em uma semana = 15% (IC 95% 13,0 a 18,0); prevalência
em seis meses = 43,0% (95% IC 42,0 a 44,0); e prevalência em 12 meses = 13,0% (IC 95% 11,0
a  16,0). Foram feitas análises sensitivas da prevalência pontual; a exclusão de estudos com
baixa qualidade metodológica aumentou a prevalência estimada de lombalgia.
Conclusão: Evidências de qualidade moderada mostram que em um dado momento no
tempo um em cada quatro idosos brasileiros apresenta lombalgia. Esta foi a primeira
revisão sistemática que investigou dados nacionais sobre a prevalência de lombalgia em
pessoas idosas, contribuindo com importantes evidências clínicas e epidemiológicas para
os  gestores e proﬁssionais de saúde.
©  2016 Elsevier Editora Ltda. Este e´ um artigo Open Access sob uma  licenc¸a CC
Y-NC
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ow back pain (LBP) is currently one of the most discussed
ssues in public health worldwide1 and research has inten-
iﬁed for a better understanding and management of this
ondition.2–4 Older people are an especially susceptible popu-
ation for researchers and clinicians dealing with LBP because
heir prognosis is often less favorable.5–9 Older people may
rogress to signiﬁcant disability, comorbidities and indepen-
ence loss, with high health care costs.4,6,7
The older population is increasing worldwide.10 Brazil is
 developing country with approximately 23.5 million older
eople (i.e. aged ≥60 years old) and it is expected that
lder Brazilians will represent the sixth largest population
f older people in the world by the year 2025, with over 32
illion people.10 In this context, LBP is the second most com-
on  chronic complaint in older Brazilians after only arterial
ypertension,11 bringing disability and direct (e.g. health care-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
services) and indirect (e.g. work productivity loss) costs to this
population.4,12,13 Despite the negative socioeconomic impact
produced by LBP, prevalence studies of this condition in older
people with representative samples are still scarce in many
locations, especially in developing countries.9
Due to the large area of Brazilian territory, the growth of
its older population and the increase in chronic health con-
ditions such as LBP, this systematic review investigated the
prevalence of LBP in older Brazilians aged 60 years or over.
This was the ﬁrst review with meta-analysis providing nation-
wide data on the prevalence of LBP in older people. The review
added important information on occurrence of LBP in older
people for policymakers, clinicians and patients.
MethodsThe protocol of this review is registered at PROSPERO
(CRD42015017150) and methods followed recommendations
 o l . 2260  r e v b r a s r e u m a t
from the Joanna Briggs Institute Reviewers’ Manual (The
Systematic Review of Prevalence and Incidence Data),14
the Cochrane Collaboration,15 and MOOSE (Meta-analysis of
Observational Studies in Epidemiology) reporting guidelines.16
Inclusion  criteria
All studies performed in Brazil investigating primarily or sec-
ondarily point-, period- or lifetime-prevalence of LBP in older
people of both sexes, aged ≥60 years old,10 living in the
community or institutionalized (from clinics, hospitals and
public or private care institutions) were considered for inclu-
sion. LBP was deﬁned in this review as any pain between
the last ribs and inferior gluteal folds, with or without pain
in lower limbs.2 We considered studies regardless of dura-
tion of LBP symptoms (i.e. acute, subacute or chronic LBP).
The sample size for inclusion was set to ≥170 subjects. This
number was calculated from the sample size estimation for
prevalence studies.17,18 The expected prevalence was obtained
in a previous study of older people with LBP, which had
estimates ranging from 12.8% to 51.0%.19 The equation for
sample size estimation was used with the expected prevalence
(P) = 13.0%, level of conﬁdence (z) = 1.96 and precision (d) = 5%.17
We  decided to perform the estimation based on the lower
rate in order to increase the sensitivity for inclusion. More-
over, studies of the general population that had older people
(≥60 years old) were further included if their samples were
≥170 and prevalence of LBP was presented separately for this
group.
Search  strategy
Electronic searches from the earliest record to July 2015
were performed in the following databases: SciELO, LILACS,
MEDLINE (via Ovid), EMBASE and CINAHL, without language
restriction. In addition, hand-searching was conducted in the
related literature using Google Scholar and reference lists of all
eligible studies and previous systematic reviews. The detailed
search strategy using English descriptors related to ‘preva-
lence’, ‘low back pain’, ‘older people’ and ‘Brazil’ is provided
online in Appendix 1.
Study  selection
After assessing titles and abstracts retrieved from the
searches, potential full-texts were assessed for eligibility
by two independent reviewers (AAOL and JBMD). Authors
of potential full-texts were contacted to clarify doubts on
the eligibility criteria and studies were excluded when no
answer was obtained. Those studies fulﬁlling all eligibility
criteria were included. When more  than one study used
the same sample, the one with largest sample size was
included.
Data  extractionRelevant data to the topic in question were extracted
by two independent reviewers (AAOL and JBMD) with a
pre-deﬁned data extraction form and disagreements were
resolved by consensus. Extracted data included study design, 0 1 6;5 6(3):258–269
setting, participants and prevalence measures of LBP (i.e.
point-, period-, or lifetime-prevalence). For prevalence mea-
sures, we extracted percentage, number of LBP events
and conﬁdence interval (CI) or standard error (SE) when
available.
Risk  of  bias  assessment
Two independent reviewers (AOL and JBMD) also assessed risk
of bias for each included study, using a recent validated tool
which includes 10 items that provide methodological qual-
ity assessment of prevalence studies.18 Each item was rated
as ‘yes’, ‘no’ or ‘unclear’ according to information given by
study, allowing a positive maximum score of 10 points. A third
reviewer (VCO) solved potential disagreements.
Statistical  analysis
Data were initially analyzed through descriptive statistics. Pro-
portions and their respective CIs and SEs were calculated from
the sample size and LBP events for each included study. Pro-
portions were transformed into prevalence rates with 95% CI
and described as percentages (proportion × 100) for each dif-
ferent period of prevalence.14
The I2 statistic was used to assess between-studies
homogeneity. Meta-analysis was conducted considering low
heterogeneity if I2 < 50% and moderate to high heterogeneity
if I2 ≥ 50%.15 Pooled effects were estimated using ﬁxed-effect
model when I2 <50%, whereas random-effects model were
used when I2 ≥ 50%. Meta-analysis was not reported if I2
remained ≥ 50% when using a random-effects model. In this
case, data were descriptively analyzed instead.15 A funnel plot
was used to show publication bias and the Begg-Mazumdar
and Egger’s tests conﬁrmed statistical signiﬁcance in potential
cases.15
Sensitivity analysis investigated the impact of method-
ological quality on prevalence estimates by excluding studies
scoring <5 out of 10 on the overall methodological quality
assessment. Further analysis also investigated the impact
of the main methodological quality issues on prevalence of
LBP. The main issues considered were those items fulﬁlled
by less than 50% of the included studies. All statisti-
cal analyses were performed using Comprehensive Meta-
Analysis Software version 2.2.04 (Biostat, Inc.©, Englewood,
New Jersey).
The GRADE (Grading of Recommendations Assessment,
Development and Evaluation) system was used to summa-
rize the overall quality of the evidence.20 The four levels of
the GRADE system range from high-quality evidence, where
further research is very unlikely to change the estimate of
prevalence, to very low-quality evidence, where the estimate
of prevalence is very uncertain.20 Scoring the quality of evi-
dence for each outcome using GRADE started at high-quality
evidence which was downgraded by one point if one of the
following pre-speciﬁed criteria was present: (i) risk of bias
score of less than 5 points out of 10; (ii) inconsistency of
estimates among or within studies; (iii) indirectness of partic-
ipants selected by ﬁndings on imaging (e.g. X-ray or magnetic
resonance imaging); (iv) imprecision for samples less than
170 participants for each outcome; and (v) publication bias
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Titles and abstracts screened (n=293 without duplicates)
SciELO (n=21)•
LILACS (n=112)•
Medline (n=70)•
EMBASE (n=192)•
CINAHL (n=17)•
Hand searching (n=9)•
Potentially-relevant papers retrieved for evaluation of full text (n=75)
Papers included in the review (n=16 original studies in 17 available)
Papers excluded after screening titles and abstracts (n=218)
Papers excluded after evaluation of full text (n=58)
LBP was not outcome (n=17)•
Elders’ sample size  <170 (n=11)•
Sample age <60 years old (n=18)•
Studies not conducted in Brazil (n=9)•
Authors did not provide information after contacted 
(n=3)
•
Fig. 1 – PRISMA ﬂow of studies through the review.
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rs (AAOL and JBMD) independently assessed the quality of
he evidence using GRADE and a third reviewer (NH) solved
isagreements.
esults
haracteristics  of  the  included  studies
he searches retrieved 293 titles and 75 potential full-texts
ere selected after initial screening. After evaluation of the 75
otential full-texts, 16 original studies in 17 available studies,
rom the years 2004 to 2014, were included in the review.12,22–37
easons for exclusion of full-texts were: LBP was not outcome
n = 17); older people sample size <170 (n = 11); sample age <60
ears old (n = 18); studies not conducted in Brazil (n = 9); and
uthors did not clarify if LBP was the outcome (n = 1) or if older
eople sample size was ≥170 (n = 2) (Fig. 1).
The 16 original studies included both sexes and enrolled
 total of 28,448 participants (∼65% female), from the com-
unity and secondary or tertiary care services in Brazil.
ll 16 original studies were cross-sectional and eight were
opulation-based (Table 1).22–25,28,31,34,36 Twelve studies (75%)
ere from community settings,22–25,27–29,31,34–37 and eight of
hose used probabilistic sampling methods.22–25,27,28,31,36 All
2 studies from community settings used interview and/or
uestionnaire for data collection. The remaining four studies
25%) were from secondary or tertiary care settings, and used
ealth records for data collection.12,26,32,33
Eight of the 16 studies (50%) were conducted in the South-
rn region of Brazil,23,28,29,32,34–37 four (25%) were conductedin the Northeast region,22,26,27,33 three (19%) were conducted
in the Southeast region12,24,25 and one (6%) was conducted in
the Midwest region.31 Thirteen studies (80%) reported point-
prevalence of LBP.12,22,24–27,29,32–37
Methodological  quality
Mean methodological quality was 5.9 out of 10 (ranging from
3 to 10). Four studies (25%) scored <5.12,26,32,33 Methodologi-
cal quality issues are reported in Table 2. The main issues
were: nine studies (56%) did not fulﬁll item 6 (standard criteria
used for measurement of LBP)12,25–27,32–35,37 or item 7 (relia-
bility in the identiﬁcation of LBP);12,22,24,26,27,29,32–34 14 studies
(88%) did not fulﬁll item 8 (statistical analysis and reporting
of results appropriated for prevalence studies);12,22,24–27,29,31–37
and eleven studies (70%) did not fulﬁll items 9 and 10 (identiﬁ-
cation and approach of potential factors that could affect the
prevalence of LBP).12,22,24–27,32–35,37 Between-reviewer reliabil-
ity for methodological quality assessment of the 16 included
studies was excellent with kappa coefﬁcient of 0.78 (95% CI
0.65–0.88, p = 0.021) and Intraclass Correlation Coefﬁcient (ICC)
of 0.94 (95% CI 0.85–0.98, p < 0.001).
Prevalence  of  low  back  pain  in  older  Brazilians
Meta-analysis was conducted for those 13 studies
that reported point-prevalence out of the 16 included
studies12,22,24–27,29,32–37 using a random-effects model (Fig. 2).
The pooled point-prevalence of LBP was 25.0% (95% CI
18.0–32.0). Publication bias was not detected in the funnel
plot (Fig. 3), and Begg-Mazumdar (p = 0.18) and Egger’s (t = 1.57,
df = 11; p = 0.072) tests were not signiﬁcant. According to the
GRADE system used in this review to interpret the results,
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Table 1 – Characteristics of the included studies (n = 16).
Study Design Setting Participants Prevalence
Almeida et al.22 Population-based
cross-sectional
study
City  (State) = Salvador
(Bahia)
Source of
participants = random
sample from
community (urban); ≥60
yearsa
n = 197
% of female = N/A
Average age (SD) = N/A
Point-prevalence of
chronic LBP = 18.3% (36
events)
(Chronic LBP = ≥6
months)
Blay et al.23 Population-based
cross-sectional
study
City  (State) = all State
(Rio Grande do Sul)
Source of
participants = random
sample from
community
(urban/rural); ≥60 years
n = 6961
% of female = 66.0
Average age (SD) = N/A
6-Month period
prevalence of chronic
LBP = 43.1% (3003
events)
F = 47.5% (SE = 0.01) (2181
events), M = 34.7%
(SE = 0.01) (822 events)
(Chronic LBP = ≥3
months)
Dellaroza et al.24 Population-based
cross-sectional
study
City  (State) = São Paulo
(São Paulo)
Source of
participants = random
sample from
community (urban); ≥60
years
n  = 1271
% of female = 59.6
Average age
(SD) = 69.5(0.6) years
Point-prevalence of
chronic LBP = 25.4% (323
events)
(Chronic LBP = ≥6
months)
Dotta et al.12 Cross-sectional
study
City  (State) = São Paulo
(São Paulo)
Source of partici-
pants = convenience
sample from a tertiary
care setting; ≥60 years
n  = 12,916
% of female = 68.4
Average age (SD) = N/A
Point-prevalence of
acute LBPb = 16.0% (2067
events)
Lima et al.25 Population-based
cross-sectional
study
City  (State) = Botucatu,
Campinas, Itapecerica
da Serra, Embu, Taboão
da Serra and São Paulo
(São Paulo)
Source of
participants = random
sample from
community (urban); ≥60
years
n  = 1958
% of female = 57.2
Average age
(SD) = 69.9(0.3) years
Point-prevalence of
chronic LBPb = 30.1%
(589 events)
Mascarenhas et al.26 Cross-sectional
study
City  (State) = Jequié
(Bahia)
Source of partici-
pants = convenience
sample from a
secondary care setting;
≥60 years
n  = 353
% of female = N/A
Average age (SD) = N/A
Point-prevalence of LBP
of any durationb = 5.7%
(20 events)
Meneses et al.27 Cross-sectional
study
City  (State) = Morrinhos
(Ceará)
Source of
participants = random
sample from
community
(urban/rural); ≥60 years
n = 275
% of female = 61.5
Average age
(SD) = 70.0(8.0) years
Point-prevalence of LBP
of any durationb = 40.4%
(111 events)
Meucci et al.28 Population-based
cross-sectional
study
City  (State) = Pelotas (Rio
Grande do Sul)
Source of
participants = random
sample from
community (urban); ≥60
yearsa
n = 635
% of female = N/A
Average age (SD) = N/A
12-month period
prevalence of chronic
LBP = 13.0% (95% CI 10.5
to 16.0) (83 events)
(Chronic LBP = ≥7
weeks)
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Table 1 – (Continued)
Study Design Setting Participants Prevalence
Panazzolo et al.29,30,c Cross-sectional
study
City (State) = Londrina
(Paraná)
Source of partici-
pants = convenience
sample from community
(urban); ≥60 years
n  = 245
% of female = 57.5
Average age
(SD) = 68.8(6.9) years
Point-prevalence of LBP
of any durationb = 31.0%
(76 events)
Point-prevalence of
chronic LBP = 27.7% (68
events)
F = 28.4% (40 events),
M = 26.9% (28 events) for
chronic LBP
(Chronic LBP = ≥6
months)
Pereira et al.31 Population-based
cross-sectional
study
City (State) = Goiânia
(Goiás)
Source of
participants = random
sample from community
(urban); ≥60 years
n  = 872
% of female = 62.3
Average age
(SD) = 71.6(8.5) years
1-week period
prevalence of chronic
LBP = 15.5% (135 events)
F = 18.0% (98 events),
M = 11.2% (37 events)
(Chronic LBP = ≥6
months)
Rosito32 Cross-sectional
study
City (State) = Porto Alegre
(Rio Grande do Sul)
Source of partici-
pants = convenience
sample from a secondary
care setting; ≥60 years
n  = 1203
% of female = 66.7
Average age
(SD) = 70.1(7.9) years
Point-prevalence of LBP
of any durationb = 14.4%
(173 events)
Sampaio et al.33 Cross-sectional
study
City (State) = Lajedo do
Tabocal (Bahia)
Source of partici-
pants = convenience
sample from a secondary
care setting; ≥60 years
n  = 171
% of female = N/A
Average age (SD) = N/A
Point-prevalence of LBP
of any durationb = 23.4%
(40 events)
Santos et al.34 Population-based
cross-sectional
study
City (State) = Guatambu
(Santa Catarina)
Source of
participants = all older
people from community
(urban/rural); ≥60 years
n  = 352
% of female = 47.4
Average age (SD) = N/A
Point-prevalence of LBP
of any durationb = 49.0%
(172 events)
Silva et al.35 Cross-sectional
study
City (State) = Cachoeira
do Sul (Rio Grande do
Sul)
Source of partici-
pants = convenience
sample from community
(urban/rural); ≥60 years
n  = 229
% of female = 56.3
Average age
(SD) = 72.3(7.7) years
Point-prevalence of LBP
of any durationb = 52.4%
(120 events)
Silva et al.36 Population-based
cross-sectional
study
City (State) = Pelotas (Rio
Grande do Sul)
Source of
participants = random
sample from community
(urban); ≥60 yearsa
n = 583
% of female = N/A
Average age (SD) = N/A
Point-prevalence of
chronic LBP = 5.1% (95%
CI 3.6 to 7.2) (30 events)
(Chronic LBP = ≥7
weeks)
Virtuoso Junior37 Cross-sectional
study
City
(State) = Florianópolis
(Santa Catarina)
Source of partici-
pants = convenience
sample from community
(urban); ≥60 years
n  = 227
% of female = 83.3
Average age
(SD) = 68.1(5.2) years
Point-prevalence of LBP
of any durationb = 64.8%
(147 events)
n, sample size; F, female; M, male; N/A, not available; SD, standard deviation; SE, standard error; 95% CI, 95% conﬁdence interval.
a Studies with the general population including older people aged 60 years or over (n ≥ 170 subjects).
b Duration not deﬁned.
c Data available in two studies.
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Table 2 – Methodological quality of the included studies (n = 16).
Study Item
1 2 3 4 5 6 7 8 9 10 Overall
score (0–10)
Almeida et al.22 Y Y Y Y Y Y U N N N 6
Blay et al.23 Y Y Y Y Y Y Y Y Y Y 10
Dellaroza et al.24 Y Y Y Y Y Y U N N N 6
Dotta et al.12 Y N Y N Y N N N N N 3
Lima et al.25 Y Y Y Y Y U Y N N N 6
Mascarenhas et al.26 Y N Y N Y N N N N N 3
Meneses et al.27 Y Y Y Y Y N N N N N 5
Meucci et al.28 Y Y Y Y Y Y Y Y Y Y 10
Panazzolo et al.29,30 Y N Y N U Y U N Y Y 5
Pereira et al.31 Y Y Y Y Y Y Y N Y Y 9
Rosito32 Y N Y N Y U U N N N 3
Sampaio et al.33 Y N Y U Y U U N U U 3
Santos et al.34 Y Y Y Y Y N U N N N 5
Silva et al.35 Y N Y Y Y N Y N N N 5
Silva et al.36 Y Y Y Y Y Y Y N Y Y 9
Virtuoso Junior37 Y Y Y Y Y N Y N N N 6
1. Was the sample representative of the target population?
2. Were study participants recruited in an appropriate way?
3. Was the sample size adequate?
4. Were the study subjects and setting described in detail?
5. Is the data analysis conducted with sufﬁcient coverage of the identiﬁed sample?
6. Were objective, standard criteria used for measurement of the condition?
7. Was the condition measured reliably?
8. Was there appropriate statistical analysis?
9. Are all important confounding factors/subgroups/differences identiﬁed and accounted for?
Were subpopulations identiﬁed using objective criteria?
Y, yes; N, no; U, unclear.these studies provided moderate-quality evidence that point-
prevalence of LBP in older Brazilians is 25.0%. The evidence
was downgraded from high- to moderate-quality evidence
because of inconsistency among studies (i.e. moderate
heterogeneity assessed by I2).The other three studies investigated period-prevalence
of LBP: (1) one-week prevalence = 15.0% (95% CI 13.0–18.0)31;
(2) six-month prevalence = 43.0% (95% CI 42.0–44.0)23; and (3)
Study name Upper
limit
Lower
limit
Event
rate
0.240.130.18Almeida 200822
0.270.230.25Dellaroza 201324
0.160.150.16Dotta 201412
0.320.280.30Lima 200925
0.080.030.06Mascarenhas 200826
0.460.340.40Meneses 201327
0.370.250.31Panazzolo 200729,30
0.160.120.14Rosito 201232
0.300.170.23Sampaio 200733
0.540.430.49Santos 200734
0.580.450.52Silva 201335
0.070.030.05Silva 200436
0.700.580.65Virtuoso junior 200437
0.320.180.25Pooled effect (I2=50%, p  = 0.018)
Fig. 2 – Meta-analysis for the 13 studies reporting12-month prevalence = 13.0% (95% CI 11.0–16.0).28 Based on
the GRADE system, there is low-quality evidence that the
one-week, six-month and 12-month prevalence estimates of
LBP in older Brazilians are respectively 15.0%, 43.0% and
13.0%. These period-prevalence estimates were downgraded
from high- to low-quality evidence because of inconsistency
within the studies and no possibility of publication bias
assessment.
Event rate and 95% CI
(Random effects)
Weight, %Events/
Total
7.4836 / 197
7.91323 / 1271
7.962067 / 12 916
7.94589 / 1958
7.2320 / 353
7.75111 / 275
7.6976 / 245
7.87173 / 1203
7.5040 / 171
7.80172 / 352
7.71120 / 229
7.4730 / 583
7.69147 / 227
3904 / 19 980
0.00 0.40 0.80
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ensitivity  analysis  for  point-prevalence  of  low  back  pain
n older  Brazilians
ensitivity analyses investigated whether methodological
ssues impact on estimates of LBP prevalence in older
razilians. Due to the small number of studies report-
ng period-prevalence, our sensitivity analysis focused on
oint-prevalence (Fig. 4). Overall, excluding studies with
ethodological quality <5 out of 10, point-prevalence of LBP
ended to increase from 25.0% to 32.0%.
Sensitivity analysis also investigated the impact of the
ain methodological quality issues on the point-prevalence of
Event
rate
Lower
limit
Almeida 200822
Dellaroza 201324
Lima 200925
 
Meneses 201327
 
Panazzolo 200729,30
Santos 200734
Silva 201335
 
Silva 200436
 
Virtuoso junior 200437
0.230.32
Almeida 200822
Dellaroza 201324
Panazzolo 200729,30
Silva 200436
0.17 0.0 9
Lima 200925
 Silva 201335
 Silva 200436
Virtuoso junior 200437
0.140.32
Panazzolo 200729,30
Silva 200436
 0.020.14 
Study name
Excluding studies with: 
Methodological quality  < 5 out of 10
Subtotal (I2  =50%, p  = 0.025)
Subtotal (I2=35%; p = 0.20)
Subtotal (I2  =50%; p = 0.11)
Subtotal (I2 =0%; p = 0.31) 
ig. 4 – Sensitivity analysis for the impact of methodological qua
razilians. Random-effects model investigated impact of method
ethodological issues (items 6, 7, 9 and 10). 6;5 6(3):258–269 265
LBP. The main issues considered were those items fulﬁlled by
less than 50% of the included studies (i.e. items 6, 7, 8, 9 and 10)
(Fig. 4). Point-prevalence decreased to 17.0% when removing
nine studies that did not fulﬁll item 6,12,25–27,32–35,37 suggesting
that a lack of standard criteria for identiﬁcation of LBP could
overestimate the point-prevalence of LBP. Point-prevalence
increased to 32.0% when removing nine studies that did not
fulﬁll item 7.12,22,24,26,27,29,32–34 No study fulﬁlled item 8 so sen-
sitivity analysis was not possible in this case. Point-prevalence
decreased to 14.0% when removing eleven point-prevalence
studies that did not fulﬁll items 9 and 10.12,22,24–27,32–35,37
Both items refer to characterization of potential factors
that could affect prevalence of LBP (e.g. sex and age
group).
Discussion
This systematic review is the ﬁrst nationwide meta-analysis
investigating prevalence of LBP in older people. The estimates
provide moderate-quality evidence that point-prevalence of
LBP in older Brazilians is 25.0% (95% CI 18.0–32.0). From a
national perspective, this ﬁnding supports the notion that LBP
is one of the most relevant health conditions in old age, with
point-prevalence estimates greater than other musculoskele-
tal conditions such as knee osteoarthritis and rheumatoid
arthritis.25,34,37,38 The estimates suggest that at any one
Event rate and 95% CI 
(Random-effects)
Upper
limit
Event/
Total
1604 / 53370.43
0.00 0.4 0 0.80
Prevalence
465 / 22960.31  
886 / 29970.58  
0.55 106 / 828 
lity of the studies on point-prevalence of LBP in older
ological quality <5 out of 10 and the speciﬁc
 o l . 2266  r e v b r a s r e u m a t
point in time, up to 6 million older Brazilians suffer from
LBP.
Contrary to two previous reviews reporting lower preva-
lence of LBP in developing countries,9,39 this current
meta-analysis suggested that estimates in Brazil may be
higher than in some developed countries. In a population-
based study conducted in Sweden including a total of 1480
participants o both sexes, aged between 65 and 79 years old,
point-prevalence of LBP was 20.2% (95% CI 18.0–22.0);40 and
in another study conducted in United States including a total
of 168 participants of both sexes, aged ≥65 years old, point-
prevalence of chronic LBP was 12.3% (95% CI 10.2–14.4).41
The unique previous review on prevalence of LBP in
older people conducted in 1999 shows a prevalence range
from 12.8% to 51.0% (≥65 years old) in a mix  of point-
, six-month and 12-month prevalence. This previous study
included community, clinical and long-term care settings,
and reviewed only studies conducted in developed coun-
tries of the Northern hemisphere and Oceania.19 Another
comprehensive review of ‘back pain’ prevalence in older peo-
ple also reviews estimates from developed countries and
reports an estimate around 20.0% (≥60 years old).42 How-
ever, it should be noted in this comprehensive review of
‘back pain’ that prevalence estimates refer to pain in any
segment of spine including cervical, thoracic and lumbar
segments.
Based on previous ﬁndings and on the most recent global
point-prevalence of LBP in all age groups (i.e. 9.4%, 95%
CI 9.0–9.8),1 our estimates point out that LBP is an emerg-
ing problem in older populations and its monitoring is
needed. Appropriate epidemiological description of LBP in
older people may improve resource distribution targeting clin-
ical management of this condition, mainly in developing
countries.
The point-prevalence of LBP increased 7.0% after remov-
ing four studies at high risk of bias in our sensitivity
analysis. Coincidentally, these removed studies are from clin-
ical settings and collected data retrospectively in health
records, which may favor a misclassiﬁcation of cases and,
consequently, underestimate the prevalence. The sensitivity
analysis for items 6 and 7 of the methodological quality assess-
ment reﬂects the inconsistency that still remains among
point-prevalence studies with regard to standard deﬁnition
and identiﬁcation of LBP.
For items 8, 9 and 10 the issues related to statistical anal-
ysis, reporting of results, and identiﬁcation of subgroups. We
highlight the absence of variability measures for prevalence
proportions and the lack of estimates according to duration of
pain, sex and age groups above 60 years old. However, these
ﬁndings on methodological issues should be observed with
parsimony due to the small number of studies. Future studies
should address these items to ensure a better methodological
quality of reporting and allow more  linear comparisons among
estimates of LBP prevalence in older populations. Some rec-
ommendations from related literature can help researchers
delineate prevalence studies and address issues on standard
criteria for deﬁnition of LBP,43,44 to suitable analysis of data
and reporting of the results.18,45
We  were unable to analyze duration, pain severity, sex and
age group inﬂuenced the prevalence estimates due to small 0 1 6;5 6(3):258–269
number of studies reporting these data. This is a potential lim-
itation in the literature for older Brazilians. These data were
not available at the time and future research should address
this issue. This review has a number of strengths. Firstly, we
restricted LBP as a condition only from the lumbar spine and in
Brazil the term LBP has been used in this appropriate way. Sec-
ondly, population-based studies were 50% of included studies
ensuring a nationwide representative sample for the older
population. Thirdly, this review included a very large sam-
ple size that covered four out of the ﬁve Brazilian regions,
which somehow achieved its broad socioeconomic and cul-
tural diversity.
Conclusion
Parallel to the rapid increase of the older population, this
review indicates that the number of LBP cases will also
increase throughout the next years. Although the overall qual-
ity of evidence in our study suggests that further research
is likely to have an important impact on the estimates, the
point-prevalence of LBP in older Brazilians is high. This review
provides some important clinical and epidemiologic informa-
tion helpful to health policymakers in developing strategies
to decrease the burden of LBP, not only in Brazil. Additionally,
researchers and clinicians should be attentive when dealing
with older people affected by LBP by monitoring the occur-
rence patterns of this condition and so provide insight into
areas for future research.
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Appendix  1.  Search  strategy  conducted  on  July
10th 2015
MEDLINE  (OVID)
1. prevalence.mp. or prevalence/
2. incidence.mp. or Incidence/
3. epidemiology.mp. or Epidemiology/
4. probability.mp. or probability/
5. 1 or 2 or 3 or 4/
6. low back pain.mp. or Back Pain/or Low Back Pain/or Lum-
bar Vertebrae/
7. backache.mp.
8. back ache.mp.
9. lumbago.mp.
10. Spinal Diseases/or spinal pain.mp. or Spine/
11. Intervertebral Disc/or Lumbar Vertebrae/or lumbar
pain.mp.
12. 6 or 7 or 8 or 9 or 10 or 11
13. aged.mp. or “Aged, 80 and over”/or Aged/
14. Aging/or older$.mp. or Age Factors/
15. elder$.mp.
16. ancient.mp.
17. former.mp.
18. advanced in years.mp.
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among social security beneﬁciaries, Brazil. Rev Saude Publica.
2011;45(3):494–502.
5. Ghanei I, Rosengren BE, Hasserius R, Nilsson JA, Mellstrom D,
Ohlsson C, et al. The prevalence and severity of low back pain
and  associated symptoms in 3,009 old men. Eur Spine J.
2014;23(4):814–20.r e v b r a s r e u m a t o l
9. grey haired.mp.
0. 13 or 14 or 15 or 16 or 17 or 18 or 19
1. Brazil/or Brasil.mp.
2. brazil.mp.
3. south america.mp. or South America/
4. latin america.mp. or Latin America/
5. america.mp. or Americas/
6. 21 or 22 or 23 or 24 or 25
7. 5 and 12 and 20 and 26
MBASE
1. incidence
2. epidemiology
3. probability
4. prevalence
5. 2 OR 3 OR 4 OR 5/
6. low AND back AND pain
7. back AND pain
8. spinal AND pain
9. lumbago
0. backache
1. back AND ache
2. 7 OR 8 OR 9 OR 10 OR 11 OR 12
3. Aged
4. Aging
5. Older
6. Elderly
7. Ancient
8. advanced AND in AND years
9. former
0. ‘grey haired’
1. 14 OR 15 OR 16 OR 17 OR 18 OR 19 OR 20 OR 21
2. Brazil
3. Brasil
4. Brazilian
5. America
6. latin AND America
7. south AND America
8. 23 OR 24 OR 25 OR 26 OR 27 OR 28
9. 6 AND 13 AND 22 AND 29
INAHL
1. incidence
2. prevalence
3. epidemiology
4. probability
5. 1 OR 2 OR 3 OR 4
6. low back pain
7. back pain
8. back ache
9. backache
0. lumbago
1. spinal pain
2. “lumbar pain”
3. 6 OR 7 OR 8 OR 9 OR 10 OR 11 OR 12
4. aged
5. Older 6;5 6(3):258–269 267
16. elderly
17. Aging
18. (advanced in age) or (ancient) or (grey-haired) or (former)
19. (Brazil) or (Brasil) or (Brazilian) or (Latin America) or
(America) or (South America)
20. 14 OR 15 OR 16 OR 17 OR 18
21. 5 AND 13 AND 19 AND 20
LILACS
(tw:((prevalence) or (incidence) or (epidemiology) or (probabil-
ity))) AND (tw:((low back pain) or (back pain) or (lumbago) or
(back ache) or (backache) or (spinal pain) or (lumbar pain)))
AND (tw:((aged) or (aging) or (older) or (elderly) or (ancient)
or (former) or (advanced in years) or (grey-haired))) AND
(tw:((Brazil) or (Brasil) or (Brazilian) or (Latin America) or (South
America) or (America)))
SCIELO
((prevalence) or (incidence) or (epidemiology) or (probability))
AND ((low back pain) or (back pain) or (lumbago) or (back ache)
or (backache) or (spinal pain) or (lumbar pain)) AND ((aged)
or (aging) or (older) or (elderly) or (ancient) or (former) or
(advanced in years) or (grey-haired)) AND ((Brazil) or (Brasil) or
(Brazilian) or (Latin America) or (South America) or (America))
Appendix.  Supplementary  data
Supplementary data to this article can be found online at
doi:10.1016/j.rbre.2016.03.011.
 e  f  e  r  e  n  c  e  s
1. Hoy D, March L, Brooks P, Blyth F, Woolf A, Bain C, et al. The
global burden of low back pain: estimates from the Global
Burden of Disease 2010 study. Ann Rheum Dis.
2014;73(6):968–74.
2. Airaksinen O, Brox JI, Cedraschi C, Hildebrandt J,
Klaber-Moffett J, Kovacs F, et al. Chapter 4. European
guidelines for the management of chronic nonspeciﬁc low
back pain. Eur Spine J. 2006;15 Suppl. 2:S192–300.
3. Manchikanti L, Singh V, Datta S, Cohen SP, Hirsch JA.
Comprehensive review of epidemiology, scope, and impact of
spinal pain. Pain Physician. 2009;12(4):E35–70.
4. Meziat-Filho N, Silva GA. Disability pension from back pain6. Scheele J, Enthoven WT, Bierma-Zeinstra SM, Peul WC,  van
Tulder MW, Bohnen AM, et al. Characteristics of older
patients with back pain in general practice: BACE cohort
study. Eur J Pain. 2014;18(2):279–87.
 o l . 2
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
3
3
3
3
3
3
3
3
3
3
4268  r e v b r a s r e u m a t
7. Figueiredo VF, Pereira LS, Ferreira PH, Pereira AM, Amorim JS.
Functional disability, depressive symptoms and low back pain
in  the elderly. Fisioter Mov. 2013;26(3):549–57 [in Portuguese].
8. Macfarlane GJ, Beasley M, Jones EA, Prescott GJ, Docking R,
Keeley P, et al. The prevalence and management of low back
pain across adulthood: results from a population-based
cross-sectional study (the MUSICIAN study). Pain.
2012;153(1):27–32.
9. Hoy D, Bain C, Williams G, March L, Brooks P, Blyth F, et al. A
systematic review of the global prevalence of low back pain.
Arthritis Rheum. 2012;64(6):2028–37.
0. Silva MC. The process of aging in Brazil: challenges and
perspectives. Textos Envelhecimento. 2005;8(1):43–60.
1. Brazilian Institute of Geography and Statistics (IBGE). Síntese
de indicadores sociais: uma análise das condic¸ões de vida da
populac¸ão  brasileira. Rio de Janeiro: IBGE; 2010. Available
from: http://wwwibgegovbr/home/estatistica/populacao/
condicaodevida/indicadoresminimos/sinteseindicsociais2010/
SIS 2010pdf [accessed 12.03.15].
2. Dotta TA, Bonadio MB, Furlaneto ME, Silva JS, Leme LE.
Prevalence of acute diseases in the elderly assisted in
emergency department of orthopedics. Acta Ortop Bras.
2014;22(9):99–101.
3. Dellaroza MS, Pimenta CA, Lebrao ML, Duarte YA. Association
of  chronic pain with the use of health care services by older
adults in Sao Paulo. Rev Saude Publica. 2013;47(5):
914–22.
4. Munn Z, Moola S, Lisy K, Riitano D. The Joanna Briggs Institute
Reviewers’ Manual 2014. The Systematic Review of Prevalence
and Incidence Data. Adelaide (Australia): The Joanna Briggs
Institute; 2014. Available from: http://joannabriggs.org/assets/
docs/sumari/ReviewersManual 2014-The-Systematic-Review-
of-Prevalence-and-Incidence-Data v2.pdf [accessed 14.12.14].
5.  Higgins JP, Green S, editors. Cochrane handbook for
systematic reviews of interventions version 5.1.0 [update
march 2011]. The Cochrane Collaboration.
6. Stroup DF, Berlin JA, Morton SC, Olkin I, Williamson GD,
Rennie D, et al. Meta-analysis of observational studies in
epidemiology: a proposal for reporting. Meta-analysis Of
Observational Studies in Epidemiology (MOOSE) group. JAMA.
2000;283(15):2008–12.
7. Arya R, Antonisamy B, Kumar S. Sample size estimation in
prevalence studies. Indian J Pediatr. 2012;79(11):1482–8.
8. Munn Z, Moola S, Riitano D, Lisy K. The development of a
critical appraisal tool for use in systematic reviews
addressing questions of prevalence. Int J Health Policy Manag.
2014;3(3):123–8.
9. Bressler HB, Keyes WJ, Rochon PA, Badley E. The prevalence of
low  back pain in the elderly. A systematic review of the
literature. Spine (Phila Pa 1976). 1999;24(17):1813–9.
0. Guyatt G, Oxman AD, Akl EA, Kunz R, Vist G, Brozek J, et al.
GRADE guidelines: 1. Introduction-GRADE evidence proﬁles
and summary of ﬁndings tables. J Clin Epidemiol.
2011;64(4):383–94.
1. Ioannidis JP, Trikalinos TA. The appropriateness of
asymmetry tests for publication bias in meta-analyses: a
large survey. CMAJ. 2007;176(8):1091–6.
2. Almeida IC, Sa KN, Silva M, Baptista A, Matos MA, Lessa I.
Chronic low back pain prevalence in the population of the
city of Salvador. Rev Bras Ortop. 2008;43(3):96–102.
3. Blay SL, Andreoli SB, Dewey ME, Gastal FL. Co-occurrence of
chronic physical pain and psychiatric morbidity in a
community sample of older people. Int J Geriatr Psychiatry.
2007;22(9):902–8.
4. Dellaroza MS, Pimenta CA, Duarte YA, Lebrao ML. Chronic
pain among elderly residents in Sao Paulo, Brazil: prevalence,
characteristics, and association with functional capacity and
mobility (SABE Study). Cad Saude Publica. 2013;29(2):325–34.
4 0 1 6;5 6(3):258–269
5. Lima MG, Barros MB, Cesar CL, Goldbaum M,  Carandina L,
Ciconelli RM. Impact of chronic disease on quality of life
among the elderly in the state of Sao Paulo, Brazil: a
population-based study. Rev Panam Salud Publica.
2009;25(4):314–21.
6. Mascarenhas CH, Silva Neto DG, Sampaio LS, Reis LA, Oliveira
TS, Torres GV, et al. Neurological and orthopedic diseases
prevalence and pattern distribution in the elderly at Prado
Valadares General Hospital. Rev Baiana Saude Publica.
2008;32(1):43–50.
7. Meneses GS, Leorne RO, Gouveia SS, Gouveia GP. Correlation
of changes and pain in elderly osteomyoarticular of
Morrinhos – CE. Rev Bras Cien Envelh Hum. 2013;10(2):
139–49.
8. Meucci RD, Fassa AG, Paniz VM, Silva MC, Wegman DH.
Increase of chronic low back pain prevalence in a
medium-sized city of southern Brazil. BMC Musculoskelet
Disord. 2013;14:155.
9. Panazzolo D, Trelha CS, Dellaroza MS, Cabrera M,  Souza R.
Chronic pain in older people inhabitants of the Cabo Frio
District of Londrina – PR. Rev Dor. 2007;8(3):1047–51.
0. Dellaroza MS, Furuya RK, Cabrera M,  Matsuo T, Trelha CS,
Yamada KN, et al. Characterization of chronic pain and
analgesic approaches among community-dwelling elderly
people. Rev Assoc Med Bras. 2008;54:36–41.
1. Pereira LV, Vasconcelos PP, Souza LA, Pereira GA, Nakatani AY,
Bachion MM. Prevalence and intensity of chronic pain and
self-perceived health among elderly people: a
population-based study. Rev Latino Am Enfermagem.
2014;22(4):662–9.
2. Rosito MP [Master’s thesis] Doenc¸as osteomusculares e
articulares em idosos atendidos em um centro de reabilitac¸ão
de  um hospital universitário: descric¸ão da prevalência e do
perﬁl demográﬁco e de saúde. Porto Alegre: Pontifícia
Universidade Católica do Rio Grande do Sul; 2012, 111 pp.
3. Sampaio LS, Reis LA, Lessa RS, Torres. Prevalence of the
orthopedic disorders of taken care aged in public hopsital of
the city Lajedo do Tabocal – BA. Rev Enferm atual.
2007;7(41):30–2.
4. Santos KA, Koszuoski R, Costa JS, Pattussi MP. Factors
associated with functional incapacity among the elderly in
Guatambu, Santa Catarina State, Brazil. Cad Saude Publica.
2007;23(11):2781–8.
5. Silva EF, Paniz VM, Laste G, Torres IL. The prevalence of
morbidity and symptoms among the elderly: a comparative
study between rural and urban areas. Cien Saude Colet.
2013;18(4):1029–40.
6. Silva MC, Fassa AG, Valle NC. Chronic low back pain in a
Southern Brazilian adult population: prevalence and
associated factors. Cad Saude Publica. 2004;20(2):
377–85.
7. Virtuoso Junior JS [Master’s thesis] Habitual physical activity
and functional autonomy of elderly people in Florianópolis,
Santa Catarina, Brazil. Florianópolis: Universidade Federal de
Santa Catarina; 2004, 99 pp.
8. Senna ER, De Barros AL, Silva EO, Costa IF, Pereira LV, Ciconelli
RM, et al. Prevalence of rheumatic diseases in Brazil: a study
using the COPCORD approach. J Rheumatol. 2005;31(3):
594–7.
9. Volinn E. The epidemiology of low back pain in the rest of the
world. A review of surveys in low- and middle-income
countries. Spine (Phila Pa 1976). 1997;22(15):1747–54.
0. Bjorck-van Dijken C, Fjellman-Wiklund A, Hildingsson C. Low
back pain, lifestyle factors and physical activity: a population
based-study. J Rehabil Med. 2008;40(10):864–9.1. Knauer SR, Freburger JK, Carey TS. Chronic low back pain
among older adults: a population-based perspective. J Aging
Health. 2010;22(8):1213–34.
 . 2 0 1
4
4
4
1999;79(4):384–96.r e v b r a s r e u m a t o l
2. Dionne CE, Dunn KM, Croft PR. Does back pain prevalence
really decrease with increasing age? A systematic review. Age
Ageing. 2006;35(3):229–34.3. Dionne CE, Dunn KM, Croft PR, Nachemson AL, Buchbinder R,
Walker BF, et al. A consensus approach toward the
standardization of back pain deﬁnitions for use in prevalence
studies. Spine (Phila Pa 1976). 2008;33(1):95–103.
4 6;5 6(3):258–269 269
4. Loney PL, Stratford PW. The prevalence of low back pain in
adults: a methodological review of the literature. Phys Ther.5. Chinnakali P, Yadav K, Singh AK. Importance of reporting
age-adjusted prevalence in epidemiological studies. N Am J
Med Sci. 2012;4(2):107–8.
